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ABSTRACT

The potential for local irritation following
intravenous, paravenous, intra-arterial, intramuscular, and
subcutaneous injections of hypertonic saline/Dextran 70® was
evaluated with solutions of its major constituents,
hypertonic saline (7.5%) and Dextran 70® (6%) in normal
saline, in male New Zealand White rabbits. Ringer's lactate
was also evaluated as a control. Animals were observed for
signs of local irritation at 4, 24, 48, and 72 hours after
the injections. Intravenous injections (0.5 ml) of
hypertonic saline or Dextran 70® resulted in an increased
incidence of bruises at the injection site relative to
injections of hypertonic saline/Dextran 70® and Ringer's
lactate. Paravenous injection (0.1 ml) resulted in the
transient formation of injection blebs by all 4 dosing
solutions and isolated bruising at the hypertonic saline,
hypertonic saline/Dextran 70®, and Dextran 70® sites. A high
incidence of hematoma and bruise formation was observed at
the intra-arterial sites (0.2 ml), but these changes were
distributed equally among the four dosing solutions. No
clinical signs were observed at the intramuscular injection
sites (0.5 ml) . Only transient injection bleb formation was
observed at the subcutaneous sites (0.5 ml). The clinical
observations following injection of the test substances were
attributed to the perivascular leakage of blood subsequent to
needle insertion. Designated subsets of the animals were
sunmitted for necropsy at 4, 24, 48, and 72 hours after the
injections for gross and microscopic evaluation of the
injection sites. The pathologic findings were also
consistent with leakage associated with needle insertion, and
were of minimal clinical significance. These results suggest
that hypertonic saline/dextran and its constituents are no
more irritating than Ringer's lactate when administered by
intravenous, paravenous, intra-arterial, intramuscular, or
subcutaneous injection.

Key Words: Local Irritation, Intravenous Injection,
Paravenous Injection, Intra-arterial Injection,
Intramuscular Injection, Subcutaneous Injection,
Hypertonic Saline/Dextran 70®, Hypertonic Saline,
Dextran 70®, New Zealand White Rabbits
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Local Irritation Toxicity Study of Hypertonic
Sa-ine/Dextran 70® and Constituents in New Zealand
White Rabbits -- Zaucha et al

INTRODUCTION

During conventional land warfare it has been estimated
7-.7t 90% of the deaths occur either in the field or en route
to a fixed medical treatment facility and that 50% of those
deaths occur due to hemorrhage (1). Conventional treatment
cf hemorrhage has involved infusion of isotonic resuscitation

'uids at volumes equivalent to two or three times the volume
zf blood lost (2). Supplying this volume of resuscitation
fluid cn the battlefield for treatment of multiple casualties
is not. feasible.

...ertonic crystalloid solutions have been used for the
:t 7U years in the treatment of hemorrhage (3). However,

..e ccnsensus has been that unless tollowed by replacement of
o.e lost blood volume, the beneficial effects of treatment

h'perosmotic solutions are transient (4). Recently, the
= .... on of a hyperoncotic colloid, 6% Dextran 70®, to the
..pertonic crystalloid, 7.5% saline, has significantly
e:.:ended 96-hour survival rates compared with those obtained
with normal saline or 7.5% saline (5). If the effectiveness
of this hypertonic saline/Dextran therapy is verified by
finical trial, it would be a significant advance in the

oseatment of blood loss due to traumatic injuries.

As with any new treatment regimen, there are potential
risks. Low molecular weight dextran may cause bleeding
r.orrrmalities and phlebitis or interfere with the cross-

c.atchin.g of blood (6). Hypertonic soluticns may cause
neurologic abnormalities induced by the rapid increases in
.smolalities (7-9) or cardiac arrhythmias induced by the
.o'okalemia associated with the rapid expansion of
e::racellular space (2, 10). Consequently, the Division of
Toxicology, Letterman Army Institute of Research, was tasked
:o provide an acute and subchronic toxicity profile of the
7.5% hypertonic saline/6% Dextran 70® resuscitation fluid
(HSD) . This report describes the results of a local
irritation study of HSD in male New Zealand White rabbits.

-e objec i of this study was to determine the local
L::itation potential of hypertonic saline/Dextran 70® in male

Z. ! n J %ite rabbits.
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MATERIALS

Test Substance

Name: Hypertonic saline/Dextran 70®

LAIR Compound Code: TP96

Lot Number: NC 54845

Expiration Date: 31 December 1988

Composition per 100 ml: Dextran 70® 6 g
sodium chloride 7.5 g
water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals

Uppsala, Sweden

Test Substance Constituents

Name: Hypertonic saline (7.5%)

LAIR Compound Code: TP98

Lot Number: I 318712

Expiration Date: 31 December 1988

Composition per 100 ml: sodium chloride 7.5 g
water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden

Name: Dextran 70®

LAIR Compound Code: TP95

Lot Number: NE 54941

Expiration Date: 31 May 1989

Composition per 100 ml: Dextran 70® 6 g
sodium chloride 0.9 g
water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden
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Name: Ringer's lactate

LAIR Compound Code: TP97

Lot Number: NC 54847

Expiration Date: 31 December 1988

Composition per 100 ml: sodium chloride 600 mg
potassium chloride 30 mg
calcium chloride
dihydrate 20 mg
sodium lactate 310 mg
water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden

Other test substance information is presented in
Appendix A.

Lnim 1 Data

Twenty-six male New Zealand White rabbits (Elkhorn
Rabbitry, 5265 Starr Way, Watsonville, CA 95076) were
assigned to this study. They were identified individually
with neck bands (E-Jay International Inc., P.O. Box 1835,
ziendora, CA 91740). Two of the rabbits were utilized for
quahity control necropsy. The animal weights on receipt
ranged from 2.0 to 2.6 kg. Additional animal data appear in
Apcendix B.

Study animals were individually housed in stainless
s , battery-type cages with screened bottoms, in racks
equipped with automatically flushing dump tanks. The diet,
fed at approximately 150 g per day (refilled each morning),
c-nsisted of Certified Purina® Rabbit Chow 5322 (Ralston
rurina Company, St. Louis, MO); water, purified by reverse
ssnosis, was provided by continuous drip from a central line.

..e animal room temperature and humidity were continuously
.nitcred by hygrothermograph. The temperature was
::,intained in a range from 20.0 0C to 25.6 0C, with a relative
.oidity range of 27 to 65%, with occasional spikes to as

.igh as 84% during room cleaning. The photoperiod was 12
u light per day (0600 - 1800 hours).
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METHODS

This study was conducted in accordance with FDA
guidelines (11) and LAIR SOP-OP-STX-114, "Local Irritation
Bioassay" (12).

Group Assignment/Acclimation

Since animals were to be terminated at four different
time intervals following dosing, they were randomized into
four groups of 6 animals each. Each group was further
divided into 2 subgroups (a & b) of 3 animals each.
Allocation was accomplished using a computer-based,
stratified, weight-biased method. The XYBION Path/Tox AESLCT
Animal Allocation Program was used in conjunction with a VAX
750 Computer.

The study animals were acclimated for 46 days before the
day of dosing. During this period they underwent a 10 day
treatment of sulfaquinoxaline in the drinking water for
coccidiosis, were checked daily for signs of illness, and
weighed weekly.

Dose Levels. Preparation. and Analysis

The local irritation potential following intravenous,
paravenous, intra-arterial, intramuscular, and subcutaneous
injections for 2 of the 4 intravenous formulations was
evaluated in each animal, 1 solution being injected on the
right side and 1 solution on the left (Table 1). The
following dose levels were used: intravenous, 0.5 ml at a
rate of 0.1 ml/10 seconds; paravenous, 0.1 ml in 10 seconds;
intra-arterial, 0.2 ml at a rate of 0.1 ml/10 seconds;
intramuscular, 0.5 ml in 10 seconds; and subcutaneous, 0.5 ml
in 10 seconds. Solutions were used as supplied by the
manufacturer, Pharmacia LEO Pharmaceuticals. Analysis of the
dosing solutions was provided by Pharmacia LEO
Pharmaceuticals. Additional chemical data are presented in
Appendix A.

Test Procedures

The potential for local irritation of hypertonic
saline/Dextran 70® (HSD) was evaluated in parallel with
solutions of its major constituents, hypertonic saline (HS,
7.5 .) and Dextran 70® (DEX 70, 6%) in normal saline, with
Ringer's lactate (LRS) serving as the control. The dosing
solutions were administered at the following injection sites:
intravenous via the marginal ear vein as close to the tip of
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Table 1

DOSE GROUPS

Group Right Side Left Side

4-hr sacrifice
la HSD Ringer's lactate

lb hypertonic saline Dextran 70®

24-hr sacrifice
2a HSD Ringer's lactate

2b hypertonic saline Dextran 70®

48-hr sacrifice
3a HSD Ringer's lactate

3b hypertonic saline Dextran 70®

72-hr sacrifice
4a HSD Ringer's lactate

4b hypertonic saline Dextran 70®

the ear as feasible, paravenous immediately medial to the
marginal ear vein approximately 1 inch proximal to the
intravenous site, intra-arterial via the central artery of
the ear near the base of the ear, intramuscular in the
lateral compartment of the thigh (m. vastus lateralis), and
subcutaneous in the dorsolateral thoracic region immediately
caudal to the scapula. The hair on the injection sites was
clipped with Oster clippers (Oster model A5, size 40 blade,
Sunbeam Corporation, Milwaukee, WI 53217) on the day before
dosing. Injections were made using tuberculin syringes
(Becton Dickinson & Co., Rutherford, NJ 07070, Lot No. 7H355)
and 23-gauge, 3/4-inch needles (manufactured by Nipro Medical
Industries LTD., Tokyo, Japan, for Philadelphia Biologics
Center, 1015 Chestnut Street, Philadelphia, PA 19107, Lot No.
82H31G). A 12-inch length of PE-50 polyethylene tubing (Clay
Adams, Division of Becton Dickinson & Co., Parsippany, NJ
"705 4 , Lot No. 93131, exp. date 6/92) was used to attach a
s cond, hubless needle to the needle on the syringe to
facilitate completion of the intravascular injections.
Immediately following the injection, digital pressure was
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Coccidiosis was diagnosed during tne qlarantine period
(13 May 1988) . A 0.1% solution of sulfaquinoxaline (MSD AG
Vet, Division of Merck Co., Inc., Lot No. EZA-715) in the
drinking water was administered from 13 May 1988 to 22 May
1988 to all study animals.

Group la (HSD right side and LRS left side) had only 2
animals instead of 3 because animal 88F00114 died on 5 Jun
68, 2 days prior to dosing.

The area around each injection site was marked with ink
immediately after completion of each injection rather than at
the time of shaving of the sites.

It is believed that these changes had no adverse effects
on the results of this study.

Storage of.Raw Dat-a and Final Report

A copy of the final report, study protocol, raw data,
retired SOPs, and an aliquot of the test compound will be
retained in the Letterman Army Institute of Research
Archives.

RESULTS

Clinical Observations

The clinical observations included bruises, hematomas,
subcutaneous blebs, nodules, and erythema of the injection
sites.

The most frequently observed sign at the intravenous
injection site was the presence of bruises (18 of 46). The
greatest incidence of bruising was observed at the HS and DEX
70 sites (7 of 12 and 5 of 12, respectively). Bruises
developed within 24-48 hours and appeared to decrease in size
over time. Hematomas were observed at the HS and DEX 70
sites (1 of 12 and 2 of 12, respectively) 4 hours after
injection. The hematomas resolved into bruises by 24 hours.

The most frequently observed sign at the paravenous
injection site was the presence of injection blebs (6 of
46)immediately following injection. The majority of blebs
resolved within 4 hours without residual effects. Bruising
was observed at the HS, HSD, and DEX 70 sites (2 of 12, 1 of
11, and I of 12, respectively). The majority of the bruises
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DISCUSSION
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-ar 'eakage of blood subsequent to needle
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'D cr LRS. however, the majority of br,.:ses
vhours in those animals observedthch
f _:v eriod. Th-e increased incidence of sicins
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Appendix A: CHEMICAL DATA

Pharmacia CERTIFICATE OF ANALYSIS 1988-12-19

6 % DEXTRAN 70 IN 7,5 1
SODIUM CHLORIDE INJECTION

Chane No. NC 54845

Inherent viscosity 27 rlc/g

Ab'usrbance (375 nm, 10 mm) 0,006

PH 4,6

Heavy metals < S ppm

Sodium chloride 74,7 g/1000 ml

Dextran 70 60 g/1000 ml

Particulate mattei passed test

Sterility passed test

Pyrogens passed test

Released for clinical trials.

Pharmacia AB

Analytical Chemistry Department

-- Pt, a t.,eu efeoor~ C~oqe TlexTejecop ,.,
0 Ph--,r. ,c AB

5751 P2 U00w. l: at 1816 3001 0 r.,. 76027 N. 018.1541 35
tL 2-. n.le In? '46 181 30 00 a m ,. 0Pl rf0u0 lot 46 1 154135
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Appendix A (cont.): CHEMICAL DATA

!J Pharmacia Certificate of analysis

Name: MACRODEX 60 mg/ml in Normal saline

Item No: 1051-0fl Lot No: NE 54941

Teo Result Tolerance limit Method

Inherent viscosity mug9 26 25-28 03700
Colour 0.01 Mox. 0.04 03811
pH 4,9 4,0-7,0 USP XXp. 968
Heovy metals ppm <5 Max. 5 USP XX p. 909
Assy for
-sodium chloride g/ I00Jml 8,88 8,10-9,90 02355
-dextron 70 g/OO0mI 59 54-66 02356
Sterility Passed test To pass test 02885
Pyrogens Passed test To pass test 02983

The identify is assured through strict adherence to established GMP rules throughout
the manufacturing procedures.

Released for sale: 198Y-05-25

Pharmacia AB
Quality Control Deoart.-ent

Mats Wiberg M09

Prcrrnocki AB Teiepihone Telex Telefax
s-751 82 UPPSA:A No t 0 8 -l63000 7602 7phormu s Not018 - 154135

Swedeq~ kit -4618 163000ZO k+46 18 154135
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Appendix A (cont.): CHEMICAL DATA

!J Pharmacia CERTIFICATE OF ANALYSIS 1g3:n;

LACTATED RINGER'S INJECTION

Charge NO NC 5,1847

PH 5,8

Heavy metals <~ 5 ppm

Sodium 127 mmol/J.O00 irl

Pojtamnsium 3,91 mrnol/1000 ml

Calcium 1,30 mmol!11000 ml

Chloride 105,5 mmol/lOCiJ -H

Lact ate 27,2 mmoJ./1000 ml

Particulate matter passed test

Sterility passed test

Pyrogens passed ta~t

Released for clinical trials.

Pharmacia AB
Analytical Chemistry Doertnunt

1-75i 82 UpmIa 7607 N1.1 01000 13
Im +~f l,46 1816 3000 4 f 543
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Appendix B: ANIMAL DATA

.: . .!,.:: :)',t...',]L.'; cunicuiLJs

it Way
tiv Le, CA 95076

, 88
;.'i-b 88

.Io Weight bias, stratific,.d animal
(:Y; , Nical Systems PATH/TOX ALSLCT Animal

in ,. . : la 2
lb 3
2a 3
2b 3
3a 3
3a 3
4a 3
4b 3

.t- stact of study: Normal

!o:,ing: 2.4 - 3.9 kg

'S: Neck band

...., : .... i~arwi: L rl/acclimatiorI I> .priI 1983

.", oratory rabbit is the stanrd(ird
: :, ocal irrit:ttion studies and i ; acco{pt.t.d

................ .. . =l==..,l. mil mw nn nu m l e aI
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Appendix C: HISTORICAL LISTING OF STUDY EVENTS

Da Eent

21 Apr 88 Animals arrived at LAIR. They were
observed for illness and caged in
the GLP Suite. Twenty-si:. animals
were assigned to the study.

22, 29 Apr, Animals were weighed.
II 13, 20, 27
M'y, 3, 7 Jun 88

22 Acr 88 - Animals were observed twice daily.
Jun 88

2 May 88 Quality control animals were

submitted for necropsy.

o Jun 88 Animals were randomized into groups.

6 Jun 88 Animals were shaved.

7 Jun 88 Animals were dosed between 0900 and
1230 hours. Observations and
inspection of injection sites were
conducted immediately after dosing
and four hours later. Group 1
animals were weighed and submitted
for necropsy four hours after dosing
was completed.

8 Jun 88 Animals were observed in a.m. and
p.m. for clinical signs. Injection
sites were inspected 24 hours after
dosing was completed. Group 2
animals were weighed and submitted
for necropsy 24 hours after dosing
was completed.

9 Jun 88 Animals were observed in a.m. and
p.m. for clinical signs. Injection
sites were inspected 48 hours after
dosing was completed. Group 3
animals were weighed and submitted
for necropsy 48 hours after dosing
was completed.
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Appendix C (cont.): HISTORICAL LISTING
OF STUDY EVENTS

Jufn 88 Animals were observed in a.m. and
p.m. for clinical signs. Injection
sites were inspected 72 hours after
dosing was completed. Group 4
animals were weighed and submitted
for necropsy 72 hours after dosing
was completed.

MMMME
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Appendix D: INDIVIDUAL ANIMAL HISTORIES

Clinical Observation Severity Code

Sevority Lesion Size (mm)

1 < 3

2 4- 6

3 7- 9

4 10 - 12

5 > 12
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Appendix F: PATHOLOGY REPORT

GLP STUDY 88004

I liV~ ma o :CPT Gary Zaucha
irinc I 1nv2t igator: CPT Denzil Frost

it~iologist: MAJ David Young

INTRODUCTION

S- u-dy: lo(al Irritation Study
Ter'-t Coripoul-d: Hypertonic Saline/Dextran Solut ion (USD1,,
7,:" ia 1.:i aal s New Zealai.d White, 2.5-3.5 kgj, Male.

G ro p I (conr- rol s) Lactated Ringers Solution
Group 2 Hypertonic Saline/Dextran Solution
Group J Hypertonic Saline
Grop ZI Dextran 70®

-9. VI4MF OF 1-POCEDURES:

E Itharnasia: Ketamine, IM followed by Sodium
Pentobarbital, IC

Fipatie: 10% Neutral Buffered Formalin
ii{ -stopathology: Routine
Ciuber Procedures: Gross observation and measurement of

injection sites.

-1. GROSS FINDI.NGS: Measurements of the injection sites
Lade at: necropsy. The sites were scored on the area (in

.iof observable,/palpable skin blebbing or displacement.
Sgrading criteiria are as listed in Table 1. The incidence

of all (i. ss findings is listed in Table 2.

MIlCRO Cl :DINDINGS: Tissues saved for microscopic
;I;iion from' -Ili groups were skin sections from the 5
- 4,)n rises admuscle from site 5 (thigh) which

i ross u.::aflges. Three sections of skin from each
r k.s ;' tken; one from the actual site of

2 .;ions I cm distal and 1 CM CpiO..ial LO the
cr 'Sos.All. 3 sections per site were evaluated and
'~'ar based the most severely affected section.

o 3 >'at-he incidence summary (with percentages)
2PI a i brervation for all animals. Table 4

ii t'o irci 'lence summary of non-neoplastic graded
is d'agrses evaluated using the Kolmogorov-Smirnov
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Appendix F (cont.): PATHOLOGY REPORT

wo-:ailed test. This analysis revealed no significant
difference from controls at the 0.05 level. Annex A listst.
cody weight, gross findings and microscopic diagnosr s
each individual animal in all groups.

The most common lesion noted in both conrol a'nd
e::perimental groups was hemorrhage, frequent lv with an
assrc-iated acute to subacute dermatitis. Mir.mal t-, mi ,
skeletal muscle degeneration was occasionally prese:t,
Crimarily in the thoracic and thigh injection sites, with 3:.

in. -:uent minimal acute myositis. The inflammation, a:.!
aesser degree, the muscle degenerative changes appear

% consequence of the hemorrhage or from foreion matei
(i.e., fur) in the dermis as a result of the injectic:..
..emorrnage and associated inflammation were likely t'o '-

without permanent morphologic or functional alteration.

SU12!ARY CO4IENTS: Dermal and subcutaneous herr-rr-a'
occurred frequently without significant differences in al
groups. Acute to subacute inflammation, occurring with le:zo
frequency, was also present in all groups and was a dirrct
and expected response to hemorrhage. Moderate acute
inflammation was almost always associated with fragnenos C:
fur displaced within the dermis. Although not evidont f:-n
the appendices, subjectively the acute inflammatory resn;
were predominantly seen in the 4 and 24 hour interi7:
sacrifice animals and the subacute inflammation was
-n the older lesions (48 and 72 hours). Skeletal se
degeneration, sporadically found in all groups, may hy .
an incidental finding; those associated with an acu e
myositis wexc most likely rel&ted to the inflammatory
=f hemorrhage. Ulcerative dermatitis was an cccasicnal fco .
lesion indicating the actual epidermal site of injection.

All of the hemorrhage, muscle degeneration and
associated inflammation were of unlikely clinical
sionificance and would be expected to heal with no r'ecoJu:,]
morphological or functional alteration.
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Appendix F (cont.): PATHOLOGY REPORT

Oer lesions Present in tne lung, digestive tract,
-.odes and ears were incidental findings and, while they

-a d concurrent bacterial or parasitic infection,
.to no relationship to the skin and muscle changes.

G. DAVID YOUNG, DVM
MAJ, VC
Division of Pathology

19 August i988/dbj
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Appendix F (cont.): PATHOLOGY REPORT

TABLE 1

Grading Criteria for Gross Finding at Injection Xos

1 = 0-0.9 cm2

2 = 1.0-1.9 cm2

3 = 2.0-2.9 cm2

4 = > 3.0 cm 2

GLP 88004
GLOSSARY OF MICROSCOPIC FINDINGS

1. Hemorrhage - Variable amounts of red blood cells (RFCs)
present within the dermis and/or subcutaneous tissue.
Occasional white blood cells (heterophils and monocytes) we,
scattered among the RBCs. Occasionally associated with the
hemorrhagic sites were foci of collagen degradation and
infrequent segmental fibrinoid necrosis of the muscular
C _' W~til (site of intra-arterial injection) . The degrze
of hemorrhage was graded on the basis of relative amount of
59Cs, expansion of tissue and obliteration of normal skin
cytoarchitecture. Severity-grading criteria are as follows:

1 = Scattered individual to small aggregates of RBCs
coursing between and mildly separating collaaen
fibers. (Trace)

2 = Slightly larger aggregates to islands of RBCs
dissecting the dermal collagen and/or subcutaneo:8
tissue, often in a linear fashion, with e::pan:-_ioi
of the tissue. No to little obliteration of !-iss-,:
was present. (Mild)

3 : Lakes of RBCs that expand dermis and subcutis,
often with a bulge in the skin surface contour.
Notable cytoarchitectural obliteration was prsseu".
Edema, evidenced by clear spaces and wide.-mn, o f
collagen/connective tissue fibers, was prr.ri.
(Moderate)
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v i:..-us exprans-,-it ird obliterati n

-i -rrsmurali, fxedn rom oJer,:r'.s
:. Is (Marked)

-. 0. (Not observed n -his study)

hermatitis Presence of irfiammatory cells wt
--s~j uane o us *- _ I& Almost always ti
~rr-~ntwith -Torrhage and in ge.e
sr.withn thie h.t-:-orrhage alone. i.

Irrae ws pimarily of two di-trc
acute and subacute responses.

-. Acute _e inflamnmatory cells corisist: rng
off:en exclusively) of heterophils.

onr the relative numbers of cells ceer

-ed cells within and adjacent t ie
ra g e. Heterophils were occasionally observed

r iiI~ vascular lumina, often marginated aqainrst
iin enl- othelium. (Trace)

.ro~r.~numbers of cells, often for-ming small
-usters with the dermis and/or suboutis. (Mild)
.- -erous cells within the dermis and/or subcutis,
orming aggregates (microabscesses) up to 1 mmr in
iameter. Multiple tragments of fur were

,-:-nsisftently present within these aggregates.

-ifrus.- infiltration of cells within the dermis
and/or Szubcutis with the complete obliteration o

mistruct-ures. (Marked)
(Not observed in this study)

Subacute - Th presence of inflammat-ory Xi
Lacyte s, plasma cells, macrophages d

-'These intiitrates were almost always

annwith resolving hemorrhage. G r a d i ;_
sue bjective numbers of cells present.
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Presence of a few mononuclear cells w
dermis and/or subcutis. (Trace)
Prominent cell infiltration of hur
s I-bhc. 1 tis . (Mild)
Diffuse infiltration of the dermis

(A': r a te)
DiLffu,-se infiltrate with destructiou,,
and/or subcutaneous structures. N>'

- Sver1e (Not observed in this study

~.Superficial ulcerative dermatitis -Thi

-~~on the skin surface and consisr-.
iv, f-n penetrating lesion with dest-ri:-

1:'.sand ol-agulative necrosis of the superfi,
(5 entwithn a needle puncture of the skin)

ountained a variably thickened zone ol'
dJebris and keratin overlying the ulcer.

us dJ u inflammation in the epidermis or '
p esnt

mononuclear cell infiltration - The pr,-c-
7T ','05 plasma cells and macrophages witlli-

cecells occasionally surrounded adnexa wi~h 47

strct on or obliterat-ion. There was no associ t
_idermal infiltration nor any adjacent hemor-chag~l

minimral infiltration was restricted to the reaio:-
ip. Coded as present.

5. Acute folliculitis/perifolliculitis Thibs-
fuDcal lesion consisted of acute inflammation

b h ase of h-,air follicles and Lhe immediat--ely a.
tissue. The inflammatory cell infiltrate W:

* irr'arily of heterophils and lymphocytes. Ccciec -

Acute myositis hswa s -ic&0 i nfl1,mr, :r
r~srIe. uscle fibers wceseparateW!L

i .a1rtOn sh eterophbils and fe~rmacroph-;o';
''!,)st cases contained hemorrhage tr-~a

~,,~rriilebundles and individual muscle fibp~s.
rsr~-c're7ases there was coagulative necrcr3i (

u iphac ocytosis of the nec-rotic cellular 1
fo rding severity wer'- based cii -,;lb].
toycells and the degqree- of nce



Zaucha et al--57

Appendix F (cont.): PATHOLOGY REPORT

cn det-ectable .nfiltration of helrerophils.
("race)

1' fitato io etero-phils and few

f C .aC:ElS . (ld)
heterophili 4ifiitration with m,'nima!

-rss cf skeletal muscle. (Mderate)
'ur leteroph'Iic Initainanc necros-_'

(Mar k d)
(ht bsrv L tis s tud y)

Myocyte degeneration i esilon ccnrsir o
(:oacrogre- clutellite cells) ar-.d ca.

l:,completely filling arid ob scur'rog
Muscle fbr. There was usually l ite

~e oeneration and rarely were other
i eresent. The foci of degeneration were

Lple d I random within the muscle bundle. T-his
;*;as ~"-.s present when it constituted a siqnific _rit

_7 1 eat,:re.

Subacute fibrinous pleuritis - This moderate inflammatory
~s~e .fa diffuse and moderate thickeninq o f th e
>uy a zone of loosely arrayed fibrin and

Kscattered neovascularization and diffuse
~riblenumbers of heterophils, lymp~hocytes,

--crophages. At the !unction of P ulc r y
* hickened pleura were numerous lymphocyte-

1 ym-,.aic channels. The underlying pulmonary
14- was mildly thickened and congested with

containing fibrin and edema. This lesion,
1 1 t -'-e animal, is most consistent with a

~ ~n, ost li4kely Pasteurella multo-cida.

Abscessation m a n~:r mad i ul1a r Iy m ph no()d, ;as
r-y varianble numbers of -,e_-rc is

1 eplasma cells and mtr pd- ec.
I afocu of degenerativ- heterop.i

-:-nec~rotic debris which expa ,, e1 and
f c-clpd lymrphoid t issue (abscess) Ti-is

b y a minimally compressed zone of
~fibrous response. This lesio3n is most

t r irrerial infection, probably Fdsteurella
as present.
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_. Mucous cell hyperplasia - The epithelium co:
amd scattered mucous cells. Cecal crypts wc e

sely lined by similar cells. The lamina cros
-ii.ed moderate numbers of plasma cells and few
r-c es and lymphocytes. Coded as present.

-. Plasmacytic infiltration - This lesion cc:: -
: fuse a:;d mozerate infiltration of the lamrina pic

2 r: ; asma cells and few lymphocytes and rac.:.
ecithelial changes were present.

Typhlitis - This single lesion of the sacculu- .
-e rs7bbit cecum consisted of a diffuse expansion

amina proEcria with numerous macrophages, heterophils
fewer lyrhccytes and plasma cells. Crypts ccntained
..eCzate cellular debris, degenerating heterophi-is a7, -, ,

s hoiiic fibrillar material. Within the ]yI CI
ssc of this tissue, there was a single abscess tl.a,_

mIccrtted the follicle. Coded as present.

Fibrinocellular exudate (Acariasis) - Debris r
)mo', rhe _ar canal consisted of abundant fibrinocv1l

;x:date with nuMerous scattered cross-sections of t-
.*sr-~b-y Pcoroptes cuniculi) . Ceded as present.
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